Most of the current studies on drunk driving accidents focus on law making and public education. However, especially in China, there is less statistical analysis on the severity of drunk driving accidents between driving under the influence of alcohol (DUI) and driving while intoxicated (DWI). 3368 drunk driving related crashes were collected from the blood-alcohol test report in a city of China at 2012 and 2013. After data pre-processing, Chi-square tests were used to analyze the association between different variables and the type of drunk driving. The logistic regression model is conducted to estimate the effect of the variables under DUI and DWI. The results show that Hour of the day, Driver's age, Driver's casualties and Accident area have significant correlation with drunk driving. There was a slightly decrease by 0.995 per year with age and a slightly increase by 1.014 with time in the possibility of DWI. DWI is more likely to cause death in traffic accidents (OR = 1.316) than DUI. Driver's deaths (OR = 2.346) is more likely to happen than the injuries (OR = 1.910) under DWI cases. These findings show that more attention should be paid to strengthen controls on the DWI. It also can provide important basis for accident prevent, traffic law enforcement and traffic management.
Introduction
Drunk driving is a serious threat to road safety worldwide [1] [2] . In 2014, 9967 people were killed due to alcohol-impaired driving in the American, and the to- tal cost was estimated to be $44 billion [3] . According to statistics from the Traffic Management Bureau under the Ministry of Public Security (MPS) of the People's Republic of China [4] , there were 5669 alcohol-related motor vehicles traffic crashes in China, resulting in 2384 deaths, and 5616 injuries in 2014.
However, compared to the data of USA [3] , it must be pointed out that the statistics are inaccurate because of statistical methods and other reasons [5] . In 2014, the percentage of fatal crashes involving alcohol rose to 17.5% (n = 381), representing a 34.9% (n = 253) increase from 2012 in Cambodia [6] .
Considering the serious hazards of drunk driving accidents, many resent studies have focused on the influence factor, and detected the driving behavior or public education of drunk driving. Significant risk factors associated with drunk driving are male drivers, private vehicles, the lack of street lighting at night and poor visibility [2] . The cultural values should be considered when designing campaigns against drunk driving [7] . Drunk driving recidivism is more likely to occur among persons who are in situations of socio-economic disadvantage and marginalization [8] . The Alcohol Use Disorders Identification Test (AUDIT) was used to assess the hazardous drinking levels in Yinchuan and compared with the result in Guangzhou, China [9] . A telephone survey showed that knowing how alcohol consumption impairs safe driving and skills, being aware of the associated risks, knowing the traffic regulations concerning drunk driving, and penalizing it strongly are not enough [10] . Using the driving simulator to carry out the experiment, the driver drunk driving behavior can be identified through the vehicle motion parameters and driving operation behavior [11] . Some researchers are considerable differences in aspects such as minimum legal drinking age, blood alcohol limits and the enforcement of alcohol control laws [12] .
A legislative amendment was introduced to make "drunk driving" a criminal offence on 1st May, 2011 in China. According the blood alcohol concentration (BAC) limits, the behavior of drunk driver is divided into two groups: driving under the influence of alcohol (DUI, 20 mg/ml ≤ BAC < 80 mg/ml) and driving while intoxicated (DWI, BAC ≥ 80 mg/ml). And six years later, some suggestions about drunk driving were presented by Supreme People's Courton May, 2017 in China. A driver with DWI without the severely impaired consequence will not be convicted and punished by the Criminal law. However, the recent research generally focuses on the risk factors surrounding the drivers drinking and not drinking. Especially in China, the factors surrounding with the DUI and DWI are rarely discussed [13] . This study attempts to determine the significant risk factors associated with the type of the drunk driver and give some advice for making the related laws.
First, the drunk driving traffic accidents data are collected and processed in Tianjin municipality of China. Second, the Chi-square tests were used to analyze the association between different variables and the type of drunk driving. Third, the logistic regression model is conducted to estimate the effect of the variables under DUI and DWI. Finally, the conclusions and discussion are presented and followed by references. 
Data Preparation

The characters of DUI and DWI are studied statistically with the analysis of the blood test reports from the judicial appraisal organization. All the data is true, reliable and does not involve personal privacy. All data was collected by using VBA technology and analyzed by applying the software SPSS 21. A total of 3368 samples were collected in the reports after traffic accident from the judicial appraisal organization in a city of china. There were including 2551 of DUI and 817 of DWI. As shown in Table 1 , different drunk driving influence factors were extracted.
Data Description
September had the largest (326, 9.7%) and February had the lowest (214, 6.4%) numbers of drunk driving drivers. As shown in Figure 1 , drunk driving accidents 
Methods
Correlation Analysis (CA)
Significant factors associating with drunk driving are identified by Chi-square test and Spearman test. CA is mainly used for data exploration and analysis to study whether there is a linear correlation and the degree of relationship between different parameters. Different types of parameters have different correlation coefficients. Spearman rank test was applied to verify the correlation. Pearson correlation coefficient was used to analyze the specific relevance on continuous Parameters. The relationship of unordered categorical parameters was studied using Chi-square test. The Chi-square test was used to analyze the contingency coefficient between the parameters. However, the need to pay attention to is that the Fisher exact probabilistic method in crosstabs must be used because theoretical frequency is less than 5. The two variables bear significant correlation if the P < 0.05 by CA. 
where A i is the observation frequency of i level, n is the total frequency, p i is the expected frequency at level i, and k is the number of cells. When n is large, the Chi-square statistic approximately obeys the Chi-squared distribution with k − 1 degrees of freedom.
Logistic Regression (LR)
Logistic regression was developed by statistician David Cox in 1958. The binary logistic model is used to estimate the probability of a binary response based on one or more predictor (or independent) variables (features). It allows one to say that the presence of a risk factor increases the probability of a given outcome by a specific percentage. Logistic regression analyses are built to estimate the effect of different predictor variables on the likelihood of the occurrence of DWI. Assuming that there are n related factors affecting whether accidents occur, de- 
where y = (0, 1) is the type of drunk driving; p is the probability of drunk driving traffic accident's occurrence; x i ( 1, 2, , i n =  ) is the parameter associated with Open Journal of Applied Sciences traffic accident; a 0 is the constant, and a j ( 1, 2, , j n =  ) are regression coefficients.
Results and Discussion
Results
As shown in Table 2 , the results show hour of the day, driver's age, driver's casualties and accident area have significant correlation with drunk driving type.
There was a slightly decrease by 0.995 per year with age and a slightly increase by 1.014 with time in the possibility of DWI. DWI is more likely to cause death in traffic accidents (OR = 1.316) than DUI. Driver's deaths (OR = 2.346) is more likely to happen than the injuries (OR = 1.910) under DWI cases. Compared with the outer suburbs (OR = 1.590), drunk driving is easy to occur at urban areas (OR = 2.713) and suburban areas (OR = 2.963) ( Table 3 ). In general, few people urge female drivers to drink at a banquet. We find that most drunk drinking drivers are male, 98.3%. The possibility of DWI increased with time and decreased with the increase of age. DWI can actually be more harmful for driver's lives and properties. Drunk driving is easy to occur at urban areas (OR = 2.713) and suburban areas (OR = 2.963). This partly is due to the farther away from the city center, the vaster expanse of land and the less chance to involve in lunch or dinner for social events. As a result, DWI can promote the possibility of traffic crashes and lead to more accidents and more severe injuries in those accidents. However, DWI behavior with low severity is not regarded as a crime after May, 2017 in China. This will give some drivers an illusion that they will not be severely punished unless a traffic accident happens. In fact, it is very necessary to forbidden to drink before driving and ceases the lucky psychology.
Although some discoveries have been revealed by this study, there still are some limitations. Further researches need to carry out more detailed investigations with the drunk driving drivers. The data about the social demographic characteristics, drinking locations, drinking patterns and accidents severity should be collected to get a more solid conclusion.
Conclusion
Considering China's cultural background, it is unrealistic to give up drinking.
The best we can do is trying to take appropriate measures according these findings to prevent drunk driving accidents. The traffic police should focus on the male drivers, aged between 20 and 50, who have driven in the afternoon and night. In addition to check the motor vehicle drivers, it should be paid more attention to the drivers of two-wheeled motorcycles and the two-wheel electric bi-Open Journal of Applied Sciences cycle. DWI can actually be more harmful for people's lives and properties. We should dig further to really understand the characteristic of DWI and put forward corresponding preventing and controlling methods.
